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(57) Abstract 



in (UL * ^'^^'cn 2^1?*^ 9°°? comimsmg a theimally-bonded fluid acquisition/distribution layer (10) comprising from about 
10 % to about 50 % tiiermoplastic bondmg material and from about 50 % to about 90 % of cliemically stiffened cellulosic fibers 
and, positioned beneath said fluid acquisiticMi/dastribulionia^^^^ layer (106) comprising at least about 15 % by 

weight, superabsorb^^^ mat^al. The thermally,bonded f^.ab&ij^tfpn/di^^^^ layer is a web comprising the chemically 
stiffened cellulosic fibers and thermoplastic bondmg mat^ maae b^r^bl^dii^ tiie stiffened fibers witii the tiiermoplastic bond- 
mg matcnal when m a fibrous form, forming tiie \v^, heaffig tiie web to melt flie thermoplastic fibrous material, and cooling tiie 
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ABSORBENT STATURES CONTAINING THERMALLY-BONDED 
STIFFENED FI-BER-ayBR AND SUPERABSORBENT MATERIAL LAYER 



10 



FIELD OF T^ fe rWVFMTmN 

This inveatfon reflt'es to abidrbent structures using both 
stiffened ceUuTosic ^iber niatfr,^,! and superabsorbent material. 
The absorbent stract«r^: car. be ysM in- a variety of absorbent 
articles such as dispe«abli,diaf^rs. adult incontinence pads and 
briefs and the like whi|6^-are.ri^irfed to' handle relatively lar^e 
amounts of dischargedl^^ flutdsT especiallV 'repeated discharges 
of relatively large afeotoitls of f1u:id; in .Relatively short amounts 
of time. i, • 

• BACK^RQUNni i tF Tm ThfVFj^y nK| 
^ Absorbent ;.i*ebs Whf^ : ^omprtse >iangled m^^^ of fibers 
i.e fibrous webs. k^mU knbwn^^in the^art.' Such webs can 
imbibe liquids, such 4? J^lisat^gea: body fluids, both by an 
absorption mechanisii. wherein flui^i u taken up by the fiber 
material itself and by a kicking ' mechanism wherein fluid is 
acquired by, distri^ul^ through ^nd stored in the capillary 
interstices between ,#bers. On. means for improving the 
25 absorbency char*€ter*^ics of such .fibrous web structures is to 
incorporate therein superabsorb^f ^t^rial . such as as polymeric 
gelling material (al.o ;^f erred to ai hydrdgeT- forming material 
superabsorbent '..polymer^sV : etd.) Which imbibe fluid The 
30 •"^t^'^ial ^^rves to'^rfettin fluid such as diicharged 

30 body liquids; An absorbent structure of this type wherein 
hydrogel-formlTig materia* = in: particulate form are incorporated 
into fibrous webs is ^disclosed in Weisman and Goldman; U.S. Patent 
4*610,678; Issued- ^ptember 9, .1980^^ - 

The improvement fn absorbSfcy provided by incorporation of 
35 absorbent gel! i^g matertiis has permitted the realization of 
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absorbent articles such as diapers which employ relatively thin 
absorbent cores and which are, therefore, relatively thin 
products. Thinner diapers are less bulky to wear and fit better 
under clothing. They are also more compact in the package, making 
5 the diapers easier for the consumer to carry and store. 
Compactness in packaging also results in reduced distribution 
costs for the manufacturer and distributor. 

One such absorbent core configuration which is useful for use 
as the absorbent structure in relatively thin absorbent articles 
10 is disclosed in U.S. Patent No. 4,765,780, issued August 23, 1988 
(Angstadt). This patent discloses absorbent articles, such as 
diapers, which have a two layer absorbent core configuration 
wherein the core comprises an upper primary layer and a lower 
dusting layer. The primary layer is an airlaid web of hydrophilic 
15 fiber material with a substantial amount of absorbent gelling 
material admixed therewith. The dusting layer comprises 
hydrophilic fiber material and, preferably, contains no absorbent 
gelling material. 

Another absorbent core configuration is disclosed in 
20 Weisman/Houghton/Gellert, U.S. Patent No. 4,673,402, issued June 
16, 1987. This patent discloses absorbent articles having a dual 
layer absorbent core. In the dual layer configuration, the core 
comprises an upper primary layer which is an airlaid web of 
hydrophilic fiber material, optionally with a small amount of 
25 polymeric gelling agent particles admixed therewith. The core 
also comprises an undiarlying insert layer which is an airlaid 
mixture of hydrophilic fiber material and a substantial amount of 
polymeric gelling agent particles. This insert layer is generally 
positioned toward the front of the absorbent article such that 
30 more than half of the polymeric gelling agent material in the 
article is found in the front half thereof. Absorbent articles 
having the particular dual layer configuration of the '402 patent 
can be prepared in the form of especially thin, highly effective, 
low leakage diaper products. 
35 Notwithstanding the existence of absorbent cores as described 

above, there remains a need to provide absorbent cores with 
Improved effective absorbent capacity. One way to theoretically 
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do this . Would be /taj/ijicrease "l^e U polymeric gelling 

Mterial in the abisoriM.: cop^v Uftforttinatel/, high levels of 
polyaeric gellipg inaterlalV, Xes|)^^^^^ levels in excess of about 
15S) in fibrous ,j^s typically; wised in ab^rbent cores tends to 
induce. a Fhedfan|gjia^^jTe|^iTed^ Gel-blocking 
occurs lAen tJ^;;|)o1ymig€^^^^^^^^ located in regions 

first contacted vrith f|j^dt iflci^^^^ voluneias a consequence of 
iabibing the i%id afi^J^?»^4iti When polymeric 
gelling ■ateria^_^ohceii^||orv^ii^|w hydrogel can block 

a<Miti6nal ■nuid.from/i^^lif^ of the core having 

unused absorbent captii^ The pc^^^^ of gel blocking can 

lead to leakage <yij;ing i^^ pe|l|^.abso!rb6nt article. 

PolyMrte geU J%^t%i:^^v h^ developed which can 

exhibit a redu^l t^^ncy toJ;rfiJult in :'gel blocking. Such 
Bat*r1als are de^ciHb||:)tn, |.sr 19, igag, 

Brandt/Goldman/I-rtgUn. ^pWeYfTTij^i.hes^^^ polymeric gelling 

laterials, and a^g subject to 

perfornance ymflationsv^i^Ji^ fibers in which 

• particles of gg|ling[, i^^er^^^^ In particular, 

upon initial wetting/tj^JpCel^Sulps^^^^ become highly flexible 

and the web tends. H^^i^^jroHapseL^^ a higher . density and, 
consequently, exh1i)itr|j5a|le^^ Whereas, pore 

size becwnes .spaTler 1*^^^ the web not 

yet wetted. ? ca^Tli^^ gradient' is^-vcrea^ed which opposes 
efficient miisport of ^£lidds : t^^ areas of the absorbent 

article. ;. ' --f'^hi ^ ]^ 

Another reason i^j^J many;: abs«rbi#t articles such as diapers 
are subject to leakage^ , if inai^^^^^^^ second and 

subsequent discharges o^ ^yid ;^!^^ discharge 
has been effectively^ a|)sorbef* Li^akage due to second and 
subsequent discharges ii|especla>lyJpreva4erTt during the night, 
when users coBmon^^ly exp'erience muUiiple'^aVsGharges before being 
attended to. O/ie^ reas^tt for the ^bfi^ll of many absorbent 
articles to adei^uatel^ J^t^e mM^^^^ of fluid, in 

addition to the rea^ Jtisciiissed Inability of the 

absorbent core to transpp|t dischargjEd; fluid away from the region 
of discharge once^ the >|sprb?Rt; cap^lty of that region has been 
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reached. After a discharge of fluid occurs, the fluid tends to 
reaaiB situate! in the region proxinate to the discharge. The 
occurrence of successive voiding of fluid creates a driving force 
to laterallj transport the previous Ouid and newly discharged 

5 fluid. Ho««ver, actual perfomance of the absorbent article is 
limited by the ability to have the fluid transported to the 
farther reaches of the core. In this regard, even in the absence 
of polyneric galling aaterial. the overall absorbent capacity of 
conventlwal sbsorfaent diaper cores is generally incompletely 

10 utilized prior to failure, i.e.. leakage, of the absorbent 
article. 

Yet anothar reason for leakage in conventional absorbent 
articles is the propensity of the cellulosic fibers conventionally 
utilized for fluid acquisition and distribution to collapse upon 
15 wetting, thus inpairing perneability of the structure. 

It is sa cbject of this invention to provide superabsorbent- 
containitg absrrbent structures which can circumvent the problems 
of gel blocking which can consetpiently utilize an increased 
proportisQ cf their absorbent capacity. 
^° " " * further object of this invention to provide 

superahsorbeat-containing absorbent structures which can acquire 
fluid rapidly in the region of discharge and transport the fluid 
over relatively large proportion of the absorbent structure 
storage area and. additionally, be capable of effectively 
25 acquiHig ard distributing discharged bodily fluid from second or 
other successive voiding. 

It is yet another object of this invention to provide 
absorbent structures which are capable of meeting the objects 
described above which are of a relatively thin design. 

tee absorbent structure which has been suggested is described 
in U.S. Patait Jlo. 4.935.022. issued June 19. 1990 to G. R. Lash 
and L. R. Ttenpson. This patent discloses disposable absorbent 
articles conprising a layered absorbent core positioned between a 
backsheet and a topsheet. wherein the absorbent core comprises an 
upper layer of stiffened, twisted, curled cellulose fibers and 
requires fro. about 3X to 15X, by weight, of large particle 
absorbent gelling xaterial and a lower layer of stiffened. 
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twisted, curled >Hur#e fibers rtlid from about 15% to 60%, by 
weight, of tbsdrbent igltetnaraaterikl. The upper layer serves' the 
principal panrpose of ac|utsition knd distribution of bodily fluid 
discharges. The; stifled, tvdste^ curled fibers are highly 
beneficiaTMn this reg01^/^e :T(^ whUh is necessarily 

smaller thai* ^fie 'upper ,Tf life; is prthcipally for fluid storage. 

Another absorBeniii>st^ucture%hich has been proposed is 
described in U.S. Pat5^;^4,79jf;g03, S, C Meyer et al.. issued 
January 17. 1989, -^itl^^j^^^rfaeK^^ Having a Hydrophobic 

1© Transport Layer. Afg^uggest^ the tStle. this patent 
describes an absorbent article With a^ hydrophobic transport layer, 
made from known h>dropl«t 'synthetic fibers. The transport layer 
is positioned between l/ topsheet and" an absorbent body. The 
absorbent bW\l5lfece^r:ily more h^dro^hi lie than the transport 
15 layer. The pur^eS^f^^f^^ft^^^ is to act as an 

insulating layer betweeit theVtfipsheit ana the absorbent body, to 
reduce skin wetness. ^^' Regardl-^is of whether the structures 
described therein meet this objective, the hydrophobic nature of 
the transport l^er of U^S^ Patierft ^/798;6D3 would be expected to 
have limited nuid acijui^ition ana fluid transport properties due, 
at least in part, to tfi'^ .hydrophobicity ^of the transport layer' 
This would be particularly s^i f^df second and successive fluid 
discharges, after which any optional surfactants have been washed 
away. 

Absorbent structures having thepnally bonded cellulosic webs 
have been disclosed in virious references. See. for example, U.S. 
Patent 4.590.114. a. c. Holtnianv' issued I4ay 20, 1986 and 
-Thermally Bonded ■ AbsorMht Pads - t|& Next Generation?" by P. G 
either, ^oiiwoi^s j/or^vrNc^ember: ltS6, pp 49-55. which disclose 
webs of fibers stabilite^ by thermatty melting webs of cellulosic 
fibers and thermoplasti%ibersl ' Both of these references limit 
their discussions to ^emafTy .i^^^^^^^ cellulosic 
fibers, and contemplate relatively 1o;wi^ binder (i.e.. 15% in 
Blther. and no more than ;25% in ridltnfan). 

Notwithstanding the\ existence Vf absorbent articles of the 
type described above, tSere is a need to Identify further improved 
configurations for absorbent articles: which provide improved fluid 
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distribution and acquisition performance, especiany with respect 
to successive fluid discharges. 

Accordingly, the present invention provides improved 
absorbent structures, and .elements for use therein, as well as 
5 absorbent articles utilizing such structures, utilizing a multiple 
layer absorbent core that effectively and efficiently acquires the 
wearer's discharged body fluids upon initial and successive 
discharges, transports acquired fluid, from both initial and 
successive discharges over a relatively large proportion of the 
10 absorbent structure surface area, and stores such discharged 
fluids. 

SUMMARY OF THE TNVFWTTnM 
The present invention provides an absorbent structure, which 
is particularly useful as the absorbent core in disposable 
15 absorbent articles such as diapers and incontinence briefs, and 
which comprises: a) a thermally-bonded fluid acquisition/distri- 
bution layer having an average dry density of less than about 0.30 
g/cc, saturation with IX NaCl aqueous solution, on a dry weight 
fiber basis, of less than about 0.20 g/cc, and an average dry 
basis weight of from about 0.001 to about 0.10 g/cm2; and a fluid 
storage layer, positioned, beneath the acquisition/distribution 
layer. The acquisition/distribution layer comprises a web of from 
about 50% to 90%. by weight, chemically stiffened cellulosic 
fibers and from 10% to about 50%, preferably from about 30% to 
about 45%, by weight, of a thermoplastic bonding material, wherein 
the acquisition/distribution layer is made by preparing a web of a 
blend of the stiffened fibers and from about 10% to about 50%, by 
weight of the dry web, thermoplastic fibrous material, heating'the 
web to melt the thermoplastic fibers to provide said molten 
thermoplastic bonding material, and cooling the web, whereby 
thermoplastic bonding material, upon melting and subsequent 
cooling, migrates form bond sites at intersections of said 
stiffened fibers. The thermoplastic fibers, upon melting, 
migraton, and thermal bonding, facilitates formation of a web with 
35 increased effective average inter-fiber pore size of the web. 
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The storige layer^copprisesfM least about 15X, by weight, of 
superabsortent «ate^^a^,4nd ftoi* 0% to about 85% of a carrier 
■eans for the superabso^bent .al^ria^i The fluid acquisltion/dls- 
tribution la^r pi^^^^bly contains;;n^ more than about 6.0% of 
superabsorient ■a^^riafe and is morej'preferably substantially free 
of superabsot^t Mt^ai. For* pit-poses herein, "substantially 
free- nans less thaq «&out, 2. OXi?' preferably less than about 1.0%, 
■ore prefe.'ably zero oft cssentiallit^^zero percent superabsorbent 
Material. A? used. v herein,! iessenti ally zero" percent 
10 s"Perabsorb«t, i^teriaV^^ (less than about 0.5J6) 

of superabsorbent ■ater-tel, present in the acquisition/distribution 
layer whick is 4ftcidepi|^ to the ojntact or close proximity of the 
superabsorbent-containii^ storage layer with the 
acquisitiof/distributton layer. *. 
15 The fluid acqaisitjon/dis^ributlon layer will have a top 

surface area rfiich Js' a^, least 1^: Of tBeHop surface area of the 
storage lajrer in «nf<^ded . pi anirj^nfi juration. In preferred 
e^i»lts^ of the tny^ion, the fl«id acquisition/distribution 
layer has a top surface area which is from about 25% to about 
100%. »re jH^ferably, l%s than :.abo# 90%, of the top surface area 
of the fluid storagC3*3|r. However^ it is not meant to exclude 
fro. the inTentioii ei^odiibents whereiff the top surface area of the 
acquisition/distri^ijon layer is.^^^^^ to or larger in surface 
area than tie stbf-age layer/- . 

The absorijent structure can be^^iaVahtageoUsly utilized as the 
absorhent core.in.absm^B^nt articl^r%^ disposable diapers and 
incontinence bHefs^i§i|| jilso comprise a fluid pervious topsheet 
and a fl.ld ii^»ervi<au ^cfckheet- affi^tgd to the topsheet, wherein 
the absorM core i*: dtspffsed iher^it^^ The absorbent core 
IS positi«»ed such that, the acqi,4sitfdri/dtstribution layer is 
located beti«eii. the ta^heet and the stoi^age layer, .and the 

storage layer is located betw^j,; the acquisition/distribution 
layer and the baciufheet.r: 

^.*W»l»S9r6^t ytferialTi^^^^ storage layer has an 
35 Absortent t^ity ro^::i01l^i^^^put 10 g»^ms of Synthetic Urine 
lUCI aqueous (tHitilled: . ^^tfer) solution) per gram of 
superabsorint ■ateri»T^asur^ Recording to the test procedure 
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hereinafter described. Suitable superabsorbent material 
categories i.^lude poljr»eric absorbent gelling materials, 
typically utilized in the fonn of discrete particles, and 
superabsorbent fibers, such as acryl ate grafted fibers and 
superabsorbent aodified ceTlulosic fibers. 

SRIEF DgSCPrPTIOW OP pRfl|fT|Lf^«> 
Figure 1 represents a perspective view of a diaper with an 
absorbent core having the multiple layer configuration of the 
present invention. The absorbent core shown has a 
recUngular-shaped acquisition/distribution layer and an hour 
glass-shaped storage layer. • 

Figure 2 represents a perspective view of a diaper structure 
similar to Figare 1. but wherein the storage layer has a modified 
hour-glass shape. 

Figure 3 represents a direct view of an absorbent core useful 
for diaper applications, such as in Figures 1 and 2. wherein the 
core has a «dified hour glass-shaped storage core and a similar 
hour glass-shaped acquisition/distribution layer. 
20 DgTAyiED PFSFRTPTrOM OF ruf J ^f mm 

The absorbent structures of the present invention can be 
utilized in disposable products which are capable of absorbing 
significant Quantities of body fluids, such as urine and water in 
body wastes. Such articles may be prepared in the form of 

25 iTrw .^''1"^"' incontinence briefs, adult incontinence 

" pads and the like. 

The absorbent articles herein generally comprise three basic 
structural coaponents. One such component is a liquid impervious 

!! " ''^^P""^ absorbent core 

which itself comprises t« distinct layers, and which includes a 
superabsorbent naterial In one of the layers. On top of this 
absorbent core and Joined to the backsheet is a water pervious 
topsheet. The topsheet is the element of the article which is 
P aced next to the skin of the wearer. As used herein, the term 
joined encanpasses configurations whereby the topsheet is 
directly joined to the backsheet by affixing the topsheet directly 
to the backsheet. and configurations whereby the topsheet is 
indirectly joined to the backsheet by affixing the topsheet to 
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intemediate ineg»ers in are afffxed J:o the backsheet. 

Preferably, the '%lh,e6|; ajVd Ja^^^ are joined directly at the 
diaper periphery .^y a(iH4sive o^^.pther a*tachmei*t means known in 

the art. ., " . j-; 

Especially.pr^ferr4d ab$^^^^ of this invention are 

disposable di^apersQmiirjes^^^ of : disposable diapers 

are fully descrigy in :buDm |a!jer, U.S. Patent Re 26,151. 
Issued J«^'^^ryjl, :p^ j^ Patent 3,592,194, Issued 

July 13, 1971; Duncan J^^e^fe:; (j^s. Patent 3^489,148, Issued 
January 13, iSyO; and Bu|l^^, U.g; PalE^ 3,860,003, Issued January 
14, 1975; ijfhicb p^jent^;^re incorporated herein by reference. A 
preferred disp6s|b|e'_ for;^th6. purp^^^ invention 

comprises an absorbent c|t;ei a;. topsheet , superposed or co-extensive 
with one face ofVthe "Itorev a liquid impervious backsheet 
superposed or co-exterisi^e witH the .face of the core opposite the 
face covered by- W top%^^^ Both tife backsheet and the topsheet 
most preferably hj^ve a vf|W^^ that of the core thereby 

providing side mirgirrajjlmi^^ backsheet and topsheet 

which extend beyond the1?y)re. jF|reqaently.vtt^^ and the 

topsheet will Ve fused^ in :these vside marginal portions. 

The diaper is pr'efertbTy constructed in a. shaped configuration 
such as, but not limited tb.,^^ hourglass shape. 

The backsheet 'bf^ the articles herein can be constructed, for 
example, from a t^in.; pl«?t1;c film of; polyethylene, polypropylene, 
or other flexible fivai^sture impeding material which is 
substantially wa^r imp?ry.lous. Polyethylene, having an embossed 
caliper of approfimatel^|^r.5;mils, if especially preferred. 

The topsheet of th|u^tiQl^ ,h^^^ in part or 

completely of synthetic mers prvjf comprising such materials 
as polyester. polj^tefin,,rayon.;^^crr.t^^^^ or of natural fibers 

such as cotton, in nqnwoven topibeets. the fibers are typically 
bound together by a thejsinaV.bihding procedure or by a polymeric 
binder such as pqTyadfyffte. Tfrfs. sbeet is substantially porous 
and permits a ^fluid readily pass therethrough into the 
underlying abiorb^t ^,cor^?. 

Another ' suitable ;i.p6^ the topsheets 

formfed from liquid iiD|ervipus.. polymeric material such as 
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polyoleflns. Such toDshp^fc k 

-uwii bupsneets can have taoered can{iia*>4o.. 
certain diameter and taper Dositifl„»H • A *=«Pi"anes of 

absorbent core of the article. underlying 
5 The tppsheets used in the art^ri^e «* 4.k-. 

J ■ - Topsheet construction fs aenerallv 

disclosed In OiUdson, U.S. Patent 2 905 ire , , senerally 

1959, Del 6„erc1o. U.S. f'tTz oT,ll """^ '"'^^ 
10 1962, Honidv. U.S. Paunt 3 m 57« f • . 
»d Thoa^son. U.S. Patent 3 ia nl r ""^ 
J..Mate„ts a. .Zlt^'aj^l.^Z:: 

.lit : rtz'm Z:^'' 

^ a^so^jt"" r - ::ar nire"".- 

-ece^x a °:^s";v cro^rr* - 
t^ n«,d .c,.snivr;;r,or ::r::e rZ 

hereinafter desc ThI 2rlT'' " « 

:xUer' d= £~ — ri: ri' 
- 1«™ ...r. r;„d:; ,vr':d 

1. a. - rop:::etr:rx 
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"lower- refers to th^jT^r of the absorbent core which is nearest 
to and faces thtr art ft-lijl^backsN^ 

Opti ohaTly , the^ ||pet*^bsortfent materf^l -contai ni ng storage 
layer can Be enveToijeil 1*^th a £tsiu6 sheet of- other fluid-pervious 
5 sheet to obviate us.^C'4i»c|rns with loose superabsorbent material.. 
Acou 1 s i t i on/Distr i bttt^^^L a ver 1 

One essential el^ptVf-the' 1^^^^ structures hereof is 

an upper fTiiid k#si-^6d/distr^lb|^^^^^ which comprises a 

combination of a hydi%fihi1fc described more 

10 fully hereinafter. tiis fluid /J^quisn Uyer 
serves to quick!]? cd^Het and i?^m|orarily fi<rid'' discharged body 
fluid. A portio^ 'of^igichargerf^'fl. may, (depending upon the 
wearer's pasitio^$enn'^e the^f^l^it^ layer and 

be absorbed. -by the s:to|a!ge iayepi'^^-the area proximate to the 
15 discharge. However, ' ^^te flu^^^ typically discharged in 
gushes, the istora^e lay^ in sucKiaffa may not absorb the fluid as 
quickly as it tV discha^^^ the upper 

acquisition/distrtbutioifia>;er h'erei^^^^ facilitates transport 

of the fluid fiyitartf^i pm of 'it^^ fluid contact to other 
20 parts of the acWsitib^distr^^^ la/er. In the context of 

the present inVeiftioii, -It should b^ not^^^^ term "fluid" 

means "liquid." ■ ; t- . '' ' ' ' 

As previously note(i,4.'.the fijid acquisition/distribution layer 
is a web comprisiiig sf/^n^d c^^^^^^ fibers. The acquisition 

25 layer comprises from '^^fsOX ta^m these fibers and from 10% 
to about ' 50% of v^'^iC^P-*^*^^ bonding material. The 
acquisition/dlstrfbui^^T^^i- iV n,p4!;by preparing a web of a 
blend of the ^iffenel Wei^f anir^ lOlK to about 50%, by 

weight of the Idry wS^^i'lf^er^ heating the web to 

30 melt the thei^i^fa^^j fibe^?^'''^d ^'^^^ provide said 

thermoplastic bon^Tii'g ni^^i al fat^^^^^ said "thermoplastic 

material and cocfliiil^^e j^^^ said thermoplastic 

fibers, upon .meTting.ind ■ siibsef^^ form bond sites at 

intersections df >atd^|^n^^ thermoplastic fibers, 

upon, thermar b6a^iji|-*jg& a ^^^^ ^^^j, 

increased effect Vve ii^ll^Cfnte^^ size of the web. 
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The fluid distribution function of the acquisition/distribu- 
tion layer is of particular importance in order to more fully 
utilize the capacity of the storage section. The presence of 
substantial amounts of superabsorbent materials in the 
5 acquisition/distribution layer which swell upon contact with 
fluids is believed to adversely affect this function of the 
acquisition/distribution layer. 

A variety of other factors relating to the fluid acqui- 
sition/distribution layer of the absorbent structures herein can 
10 be of importance in determining the effectiveness of the resulting 
absorbent articles. These Include shape, basis weight, density, 
permeability, capillarity and wicking ability, the type and 
structural integrity, and character of the fibrous material 
utilized. As indicated, the acquisition/distribution layer of the 
15 core is preferably elongated. For purposes of this invention, 
this means that the acquisition/distribution layer, like the 
storage layer, is elongated If it is of unequal length and width 
in the unfolded, flat configuration. The acquisition/distribution 
layer in the unfolded configuration can be of any desired shape. 
20 for example, rectangular, trapezoidal, oval, oblong or 
hourglass-shaped. The shape of the upper fluid acquisi- 
tion/distribution layer of the core can, but need not necessarily, 
correspond to the general shape of the storage layer. The top 
surface area of the acquisition/distribution layer preferably is 
from about 25% to about 95», preferably less than about 90%. of 
the top surface area of the storage layer, and preferably does not 
extend beyond the edge of the storage layer at any outer boundary 
The acquisition/distribution layer will typically have top surface 
area less than about 80% of that of the storage layer. However, 
30 it is not meant to necessarily exclude from the invention 
embodiments wherein the top surface area of the 
acquisition/distribution layer is significantly larger than the 
top surface area to the storage layer. 

Preferably, there Is a margin from the edge of the 
35 acquisition/distribution layer to the edge of the storage layer of 
at least about 0.5 on, preferably at least about 1.25 an. in the 
regions proximate to where fluid is discharged during use In 
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diapers, this would cot^re&pon*. for example, to the crotch region 
115 of Fig«.re 2; parttculiarly^at the narrowest part of the storage 
core 106 in the centrif region US'! Additionally, especially for 
absorbent articles te^ be worfi by males, such a margin is 
maintained in tM .friait^ii^atst regio4i,^^^^^e as 112 in Figure 

2, which area is'totbe-iworn on the if^pnt 61^: the wearer. 

The nuid.acquisitfiofl/distribiiiltion layer will generally have 
an average dry denJiai|y of 1 ess • than about 0.30 g/cm3, measured 
prior to use, prefe^'ibly leis^ than about 0.20 g/cm3, more 
preferably 1-ess than ll£xut 0.15 rg/cij3. Average dry density will 
typically be greater tftaff :^boutl.0.oi? g/cc more typically greater 
than about 0.0$ g;^W: the i^^rige dry basis weight of the 
acquisltion/disjrflnitloni layer bf the abisorbent core will typi- 
cally range froiB:;ab0tet :o.0Ol to 'lboiUt O.ro g/cm2. preferably from 
15 about 0.01 to about OiX^B g/cmZ^i more preferably from about 0.015 
to about 0.04 g/cm2, |ihless speciiHcally indicated, all density 
values are calcuTated'^on, ;a dry M^is (at equilibrium moisture 
levels no greater thafiv;aijoat 6%) r firtiity and basis weight can be 
substantially unif win, although nojltini form density and/or basis 
weight and denislty . anc^^r basts ^Wisight gradients are meant to be 
encompassed herein. This, the^ ailj^ltlon/distribution layer can 
contain regions of relatively hfgher or "relatively lower density 
and basis weight,r preferably not exceeding the foregoing ranges. 
Average dry de|ii§lj:y vati|s^re qirtcu|ated frora^^ b weight of the 
dry layer and ia|ir dry; caliper. 15^ caflfp^r is measured under a 
confining pressure, of O'.^ psi (lij43 kPa). ' ' 

The. acquisttic^>^stribut1& ; layer of the absorbent 
structures herefn:: eMratiaTly coniprises a web of hydrophilic 
chemically stiffened cellulosic tibers. These cellulosic fibers 
are typically wood pulp fibers wfti4 have been stiffened with an 
intrafiber chemical stiffening agent. 

The fluid aoquisitWdistribiilion layer preferably contains 
no more than about €.Oj^;pf supei^sl^bent material, and is more 
preferably suhstantialT^ . free of '^(iperabsorbeat material. For 
purposes herein, --sabsgMltiany iP^eel-f means 1eii than about 2.0X. 
preferably less, than >bout 1.0%^ more preferably zero or 
essentially zero percent sup^absgrbelnt material. As used herein. 
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-essentially zero" percent superabsorbent material means low 
amounts (less than about 0.5%) of superabsorbent material present 
in the acquisition/distribution layer which is incidental to the 
contact or close proximity of the superabsorbent-containing 
storage layer with the acquisition/distribution layer. 

The fluid acquisition/distribution layer will * have a tbp 
surface area which is at least 15% of the top surface area of the 
fluid storage layer in unfolded planar configuration. Preferably 
the acquisition/distribution layer has a top surface area which is 
from about 25% to about 100%, more preferably less than about 90% 
of the top surface area of the fluid storage layer. However, It 
is not meant to exclude from the invention embodiments wherein the 
top surface area of the acquisition/distribution layer is equal to 
or larger in surface area than the storage layer. 

If present in the acquisition/distribution layer, especially 
if present in amounts greater than about 2.0%, superabsorbent 
material in the form of particles of absorbent gelling material 
may be of relatively large diameter (e.g.. from about 400 to about 
700 microns i.e.. mass median particle size). Superabsorbent 
particles having a mass median particle size less than 400 microns 
may also be employed. 

As noted, the articles of the present invention employ 
chemically stiffened fibers in the acquisition/distribution layer 
As used herein, the term "chemically stiffened fibers" means an^ 
fibers Which have been stiffened by chemical means to increase 
stiffness of the fibers under both dry and aqueous conditions. 
Such means include the addition of chemical stiffening agents 
which, for example, coat and/or impregnate the fibers. Such means 
a so include the stiffening of the fibers by altering the chemical 
30 ~re of the fibers themselves, e.g.. by cross-1 inking polymer 

For exemplary purposes, polymeric stiffening agents which can 
coat or impregnate celluloslc fibers Include: cationic modified 
starch having nitrogen-containing groups (e.g.. amino groups) such 
35 as those available from National Starch and Chemical orp 
Br dgewater, HJ, USA; latex; wet strength resins such 
polyamide-eplchlorohydrin resin (e.g., KymeneTM 557H. Hercules 
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Inc. Hilmington, Delaware. USA), polyacryl amide resin (described, 
for example, in U.S. Patent 3#S56,S32 issued January 19, 1971 to 
Coscia, et al.; .al^p, . fir ejaaple, the conmerciany available 
polyacrylaaide marketed by A^c4.Xyanamid Co.. Stanford, CT, 
5 USA, under the tradeflage >kr^lH;€ij NC); urea formaldehyde and 
melamine fomialdehyde rpsins, .and .polyethyleneimine resins. A 
general disserUtion oh^Wt strength resins utilized in the paper 
art, and generally api^icable herein, can be found in TAPPI 
monograph series No. 29^ "Wet. Strength in Paper and Paperboard", 
10 Technical Association pf the Pultp and Paper Industry (New York 
1965). . . , . 

The fibers utiliz^j in the s^ctures herein can also be 
stiffened by means of j^ipical react j on. For example crossHnking 
agents can be ,,appii«| to the %i)ers which, subsequent to 

15 application, are cause! to chearcally form intra-fiber crosslink 
bonds. These crosili^. bonds can increase stiffness of the 
fibers. .Uhei'eas the ir^lization of intrafiber crosslink bonds to 
chemically stiffehf,*he : fiber* is preferred, it is not meant to 
exclude other types, of feactioas ^'oi* chemical stiffening of the 

20 fibers. L v 

fibers stiffened bj^ crosslink bonds in individualized (i.e., 
stiffened fibers, as well as processes for their preparation! 
fluffed) form are disclosed, for example. In Bernardin, U.S. 
Patent 3,224.926, IssyedHDeceayier 21. 1965; Chung, U.S. Patent 

25 3,440.135. Issued Apr^l 22... 1969.; Chatterjee, U.S. Patent 
3,932,209, Issued January; 13;. 197^ and sangenis et al, U.S. Patent 
4,035,147, Issued ^uly ,a2.. 1977. ^Hore preferred fibers are 
disclosed in Dean et aM^U.S. Patent 4,822.453, issued April 18, 
1989, Dean et aj^-, :u»s| Patent; 4,:^,093, issued December 19, 

30 1989. and Moore.et al., %i 1'atent No.; 4,898,642, issued February 
6, 1990. All of thesf.fltiiatents are iricdrporated herein by 
reference. In addition tO: beitig -hydropKnic, these stiffened 
fibers remaim sti f f ^even |poi» i#^tt(iii thus webs made from them do 
not collapse, as do we^s:|ade frwitcpfjventional unstiffened fibers 

35 when wet. This.; pro^^ imp^noywi ' ability to acquire and 
distribute fluids in seco^ and suliseqiient discharges. 
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In the more preferred stiffened fibers, chemical processing 
Includes intrafiber crosslinking with cross! inking agents while 
such fibers are in a relatively dehydrated, defibrated (i.e. 
individualized), twisted, curled condition. Suitable chemical 
stiffening agents include monomeric crosslinking agents including, 
but not limited to, C2-C8 dialdehydes and Cz-Cs monoaldehydes 
having an acid functionality can be employed to form the 
crosslinking solution. These compounds are capable of reacting 
with at least two hydroxy! groups in a single cellulose chain or 
on proximately located cellulose chains in a single fiber. Such 
crosslinking agents contemplated for use in preparing the 
stiffened cellulose fibers include, but are not limited to, 
glutaraldehyde, glyoxal, formaldehyde, and glyoxylic acid. Other 
suitable stiffening agents are polycarboxylates, such as citric 
15 acid. The polycarboxylic stiffening agents and a process for 
making stiffened fibers from them are described In U.S. Serial 
No. 596,606, filed October 17, 1990, incorporated by reference 
herein. The effect of crosslinking under these conditions is to 
form fibers which are stiffened and which tend to retain their 
20 twisted, curled configuration during use in the absorbent articles 
herein. Such fibers, and processes for making them are described 
in the above Incorporated patents. 

The preferred stiffened fibers are twisted and curled can be 
quantified by referencing both a fiber "twist count" and a fiber 
25 "curl factor". As used herein, the term "twist count" refers to 
the number of twist nodes present in a certain length of fiber. 
Twist count Is utilized as a means of measuring the degree to 
which a fiber is rotated about its longitudinal axis. The term 
"twist node" refers to a substantially axial rotation of 180* 
about the longitudinal axis of the fiber, wherein a portion of the 
fiber (i.e., the "node") appears dark relative to the rest of the 
fiber when viewed under a microscope with transmitted light. The 
twist node appears dark at locations wherein the transmitted light 
passes through an additional fiber wall due to the aforementioned 
35 rotation. The distance between nodes corresponds to an axial 
rotation of 180'. The number of twist nodes in a certain length 
of fibers (i.e., the twist count) is directly indicative of the 
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degree of fiber :tvrtst.;|h1ch U a pbysicaT parameter of the fiber 
The procedures for det^jirtfng iwih; noc^s and total twist count 
are described in; tfii^ >}iereinbeffore referenced U.S. Patent No 
4,898,642. ■ • 'V 

The nwre preferred .; stiffened cellulose fibers will have an 
average dry fiftfe^ twrf%o,^t of^'at'"^ 2.7, preferably at 

least about 4.5= twist^^nl^es; ^r:^ni„eter. Furthermore, the 
average wet fiber twtst!Cc(»irnt oiTtbes'e fibers should preferably be 
at least about 1.8, preferably at T^lst aboiit 3.0, and should also 
preferably be at.leasti^^lioutv^^^Wist nodes per millimeter less 
than the ayerage ;dry fiber twfst cofunt. Even more preferably, the 
average dry fiber twisf^cmtnt^h^ld be at least about 5.5 twist 
nodes per mill.imeier,^^;^1h« atrerag^^^ twist count should 

be at least about 4^«l.^iit n<»de^ plr mitlfineter and should also 
15 be at least 1.0 ti^^^t #des per-milfimeter less than its average 
dry fiber twist cburitv?^MoH iA^f^bly, the average dry fiber 
twist count should 7be|^p Ua|ti4boirt S.s 'twist nodes per 
minimeter„.:and the aN^fe wet^^i^r twist count should be at 
least about 5.0 twrstf;p||>et''inil^ifiiieter and should also be at 
least 1.0 twist notS^fp^ mill imi^tel?: less than the average dry 
fiber twist count. ip «:r ' 

In addition to be-i4 J^isC^d^ Jft^ fibers used in 

the acquisitton/distrlbtf|iift la^* or tKe absorbent structure are 
also curled. F^jer sem • i^^^^ ,5 the fractional 

shortening. «.f^$he, fibBV dye to^^^k^^^^ and/or bends in the 

fiber. For thfe-^orpcfcsM^^t thts^veri^id^^ fiber curl is measured 
in terms of a.twA dimen^tSni* plane;V^ fiber curling 

can be quantififidj^jr%>6rtcing ftber^gurl factor. The fiber 
curl factor, a two^dimecSilo^aT miks^^^^ ^3 determined 

by viewing th^ ftber- ii>: :«wo^ d^mehsionaV plane. To determine 
curl factor, .the ^roi^^d- length of the fiber as the longest 
dimension of a two. dim#iGnal ^^ect^gle encompassing the fiber 
Lr. and the actu^ length of ^i^fcer. L*: are both measured! 
The fiber curl , fa^t6rv| can then tie ^cptTculated from the following 
" equation: i^f^^. ''' ^ 

.Cmfil^adtor - (lVlr) - 1. 
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An image analysis method that can be utilized to measure Lp 
and La is described in U.S. Patent No. 4.898.642. Preferably the 
fibers utilized in the layers of the absorbent core herein will 
have a curl factor of at least about 0.30. and more preferably 
will have a curl factor of at least about 0.50. 

Of .t?/. ""r"' stiffening, dependent upon \he type and amount 
Of stiffening agent (i.e.. crossl inking agent) used, the degree of 
dehydration of the fibers during curing of the crossl inking agent. 
10 fit \" IT' conditions, .ffect the ability of th^ 

10 fiber to take up fluid and the tendency of the fiber to swell 

The fiber stiffness as it relates to resistance to fiber wall 

val rrUr :r'''''' ••^'^"^'^^^"^ -mention 
value (WRV) of the stiffened cellulosic fibers used in the 

15 water retained by a mass of fibers after substantially all of the 

stt I '""''''^ -"^ch can be 

used to Characterize the nature of the stiffened fibers formed by 
crosslinking fibers in relatively dehydrated fon„ is t^t If 

which a f^uid. e.g., isopropyl alcohol, which does not induce 
substantial fiber swelling, is taken up by the stiffened f be s 

that the fibers were swollen with the solution of crosslinking 

25 r thrr'^ib"^''^"^"' '^'^''^''^ 

mean that the fibers were generally swollen to a relatively 

HRV and ARV are described in U.S. Patent No. 4,898,642 

The WRV for the stiffened, twisted, curled fibers 'used in the 
present invention will preferably r;.nna h-* u 
30 about sttt T« „ preferably range between about 28% and 

about 50«. In more preferred embodiments, the WRV of the fibers 
can range from about 30% to 45%. Fibers having a WRV within these 
ranges are believed to provide an optimal balance of Li „ 
duced untwisting and fiber stiffness. swelling m 

IS *K ^"t.*!*^^*""'' preferred for use herein are 

alcohol) of less than about 30% is indicative of the relatively 
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P^^^'^^^^- alcohol) Of the 

fibers useful herein WiJl *»e^less tSan about 27% 

The stiffened ceT$ait,se f1l>ef|= 1,erein' having the preferred 
tirist count, corl^^act^ MRV and ARV Characteristics hereinbefore 
set forth. c«-^;prep«eed'1,y^^^^kT^yi:ro^ fibers 

or ha^ ^>een *.fed1in,f l#fibrat^ (^.e., '.^ „ described 

f^Z ' '^'^'^'^ ''><^ropfi|lic. che;nicany stiffened fibers 

H!?.!! ♦ V'T^fSl'^'f '^'^ being described in (but not 

I^»^V^2^''''1^ ".S. Patents Z.L.Sze, 

3,440,135, 4i(Q5^147, aiKr j;93Z.2fl®.^ 

The stiffen^ celliaosic fibers, can be provided in web form 
by various techniques, inc^ding *Ir%irtg and wetlaying. 

Z l^fZ'';^?:!'''" **'' ™' ='<ffened fibers 

tll^- U^V.'-^SfiVertt.r c.„ 6e „r,.id according t. 
tKta,,^ T" ^H*"! the art of eirleyino 

ce l.,.s,c «b.«. :-i»^.r.l. rtHiy1«g CM b, effected by 
«t.r,,, „ ,ir flo* co«»,M,i ,the. #bers. -In subrt.ntUlly dry 
cond t,o«. «,t. , w<re^icr..n.*n3,' o«,.n.„y. co.pr.ss1„o th^ 

b. .«r1«d U tb. d.sfr«f dea^fty .tthoot' compression. The 

JJL,^ .tJ««P'«*<<c fibsrs. Tb. ther«pUst1c 

^crtl^^ T HtLI .s hereifter 

t^^t, ? :^"'"«"> '=oaUln other bfid.n, „„s or 

b^H ce^neots, s.ch .ngredlents for edifying n..d 

'•^«t.5'"f'7""'--face .ctlv. .gents,. .„d 
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The wetlaid webs comprise from about 5056 to about 90% of the 
stiffened fibers and from about 10% to about 50% of a 
thermoplastic fibrous material. The wetlaid webs can also 
comprise an additional binding means, such as a chemical additive 
5 binding means, conventional; nonstiffened cellulosic fibers, 
highly refined stiffened fibers (-crill"), or high surface area 
cellulose (described below). Additional cellulosic binding means 
will typically comprise at least about 2% of the web (dry weight 
basis). Chemical additives can also be used as binding means, and 
10 are Incorporated into the acquisition/distribution layer at levels 
typically of about 0.2% to about 2.0%, dry web weight basis. 

Techniques for wetlaying cellulosic fibrous material to form 
sheets such as dry lap and paper are well known in the art. These 
techniques are generally applicable to the wet-laying of the 
15 stiffened fibers to form wetlaid sheets useful In the absorbent 
structures of this invention. Suitable wetlaying techniques 
include handsheeting, and wetlaying with the utilization of 
papennaking machines as disclosed, for Instance, by L. H. Sanford 
et al. in U.S. Patent 3,301,746. Due to the behavior of stiffened 
20 fibers, particularly their tendency to flocculate in aqueous 
slurries, certain processing modifications, hereafter described, 
are preferably implemented when wetlaying with papennaking 
machines. In general, wetlaid webs can be made by depositing an 
aqueous slurry of fibers on to a foraminous forming wire, 
25 dewatering the wetlaid slurry to form a wet web, and drying the 
wet web. Preferably, the aqueous slurries of fibers for wetlaying 
will have a fiber consistency of between about 0.05% and about 
2.0%, preferably between about 0.05% and about 0.2%, total slurry 
weight basis. Deposition of the slurry is typically accomplished 
30 using an apparatus known in the art as a headbox. The headbox has 
an opening, known as a slice, for delivering the aqueous slurry of 
fibers onto the foraminous forming wire. The foraminous forming 
wire is often referred to in the art as a Fourdrinier wire. The 
Fourdrlnier wire can be of construction and mesh size used for dry 
35 lap or other papennaking processing. Preferably, mesh sizes of 
about 70 to about 100 are used. (All mesh sizes referred to 
herein shall be based upon the Tyler standard screen scale, unless 
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otherwise specifically indicated;) Conventional designs of 
headboxes known in the^.art for xirylap and tissue sheet formation 
may be useid/ 5uitabl%^bmraer6iaffer 'available headboxes include, 
for example, fixed r^; twin Wire, and drum former headboxes. 
Once formed, the wet wSb ^is d^tei^ed aftd dried. Dewatering can 
be performed wit* mion ?fcoxei^ or other vacuum devices 
Typically, dewatering fftcreases the fiber consistency to between 
about e% and about 45^. total wet web weight basis, preferably 
between about 8% M.^^|ut 22%. -Dewatering to consistencies above 
about 22% may requfre Wfet-presstng 1^^^^ is less preferred After 
dewatering, the Wgb can be, bu# is not necessarily, transferred 
from the forming wire a dry irt^ fabric which transports the web 
to drying -apparatuses ^^pje dt^jngim^ preferably coarser . 

than the forming %ire^v for increa^^^^ The 
drying fabric prfeferabt Has about 30% to about 50% open area and 
about 15% to abdutf 25^^f,uckle aWa? such' as a 31 X 25 3S (satin 
weave) fabric mt hai^^efr sanded to increase the knuckle area to 
within the- phef erred' i3ge, w^^^ microcontraction is preferably 
implemented during tra« frgft,|the- foroiing wire to the fabric. 
20 Wet microcontre^ion-a^te acolipiished by running the foming 
wire at a speed whfch from about 5% to about 20% faster than 
the speed at whick^ fabrli":is being run. Drying can be 
accomplished with a th^rnal blow-through dryer or vacuum device 
such as a suction box,:althouih: thermal blow- through drying is 
25 preferred. The Vtetlai^ web^^ aihe f^:eferably dried to completion 
(generally to^ fiber con^^y b^tWken about 90% and about 95%) 
by the thermal blow-tfirpugh' di^ye^^: Blow-through drying is 
believed to efficientlH^ry w^-,if the stiffened fibers due to 

30 '"^ ^ during:. apparatus known 

30 in the art, such as Yafi^e drum dryers, can be used but are less 

preferred. Drum dryersiare believed to be less efficient for 

drying webs of the st^ff^ed f iberV; and can also compact the webs. 

The dried webs are preferably nbt creped. 

As an alternative t^idrying^as dlicrfbed above, the dewatered 
35 web can be removed froS ^hj" Tf arming wire placed on a drying 

screen, and dried (unrefined) in a batch ..drying process by. 
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for example, a thermal blow through dryer for a forced convection 
steam heated oven. 

The stiffened fibers have the tendency to flocculate, or form 
clumps, in aqueous solution. In order to inhibit flocculation, 
the aqueous slurry should be pumped to the headbox at a linear 
velocity of at least about 0.25 in/sec. Also, it is preferred that 
the linear velocity of the slurry upon exit from the headbox slice 
be from about 2.0 to about 4.0 times the velocity of the forming 
wire. Another method for reducing flocculations of fibers in a 
wetlaying process is described in U.S. Patent 4,889,597, issued 
December 26, 1989, wherein jets of water are directed at the 
wetlaid fibers just after deposition on the forming wire. 

The acquisition/distribution layer comprises a web of 
stiffened cellulosic fibers wherein the web Is reinforced with 
15 from about 10% to about 50%, preferably from about 25% to about 
45%, more preferably from about 30% to about 45%, of a 
thermoplastic binding material, wherein the thermoplastic binding 
material provides bond sites at intersections of the stiffened 
cellulosic fibers. Thermally bonded, thermoplastic reinforced 
webs can, in general, be made by forming a web comprising the 
stiffened cellulosic fibers and thermoplastic fibers, which are 
preferably evenly distributed throughout. As discussed above, the 
web can be formed by either ai Maying or wetlaying processes. 
Once formed, the web is thermally bonded by heating the web until 
the thermoplastic fibers melt. Upon melting, at least a portion 
of the thermoplastic material will migrate to intersections of the 
stiffened cellulosic fibers, due to interfiber capillary 
gradients. These intersections become bond sites for the 
thermoplastic material. The web Is then cooled, whereby migrated 
30 thermoplastic material bonds the stiffened cellulosic fibers 
together at the bond sites. 

Melting and migration of the thermoplastic material to the 
stiffened cellulosic fiber intersections has the effect of 
Increasing average pore size of the web, while maintaining the 
density and basis weight of the web as originally formed. This 
can improve distribution properties of the 
acquisition/distribution layer upon initial discharges due to 
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improved fluid permeaBtjity, aryl upon subsequent discharges, due 
to the combined abili^ of the stiffened fibers to retain their 
stiffness uppn wetting^inii lie;: ability of the thermoplastic to 
remain bonded ?\,t!»e fiber iftte upon wetting and upon wet 

compression. , in net^ the tWni;^^^^ web retains its 

original oy^i;al^.wlijJ^/>ut the>^ regions previously 

occupied by -t^mq^la^|c fibr(yi^:inaterial becomes open to thereby 
increase average, Jntprffber capilrkf^^ size. 

Thermally 'bon^ed^^ v«bs, 
utilizing co'^ventl^l^^^^ _u^^^^^ ^.j,^^^^ 
•de.crib«| i„ 'Urls.Wt^l/.W^iH, • o'. Q. Holtman. issued May 20, 
1986. incorporated b^^^fereA:ce;^ieV,ein and by Peter G. Either in 
■Thermally Bonded, Cta-is Add Value' to Absorbent Products," 
Nonwovens World, Hoven^ 199^ ^9.55, both Incorporated herein 
by reference. The prpces^ng te^nt^ues applied to make these are 
applicable herein. • .^-■■ ■''^ ^ " 
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The thermoplastic r VibVou^ '^^^'^^ should be evenly 

distributed throughout:^,^ w4b, _St^^^ formation of a dry 

web. the web can be;^J»eatedi ;to a temperature to melt the 
thermoplastic fibers 1^ pr^ft]f-ably at conditions so as to not 
char or othen<ise dam^>id^tf^^^^^ ceTlulosic fibers. Upon 
'^'^'"^r'^A^^^J^on^^. the^h^^^ified thermoplastic material 
will provide bond si^esi^ich securj stiffenjed. cellulosic fibers 
to one another at Boint^^f indty^dJil^iber intersections to form 
a stabilizing network «^f-interfiiber bond sides at the intersection 
of the stiffened cell ul'^ic^ftl^Brs.! J ^ 

The theiTiipplasti|^.:f^^brou^ for the 

acquisition/distributloCta^ers'herdl, include any thermoplastic 
polymer which can be^ melted ^ : temper^itures^ which will not 
extensively damage the c^llulosii: fibers. Preferably, the melting 
ITI iL^^. "^r^^m'^'^^^^m Will be less than 
about (135-C), pi^eferabl/ between-diout 75 -C 'and about 175-C In 
any case, the melt fng ;totnt should be no lower than temperatures 
at which the articl^^this inJention; are liiely to be stored, 
whereby melting point will be typicaUy no lower than about 50-C 

The thermoplastic ^^^ftbrous ^ example, be 

polyethylene., polypr^f^lehe. polyester . polyvinyl chloride, 



wo 91/11162 



PCT/US91/00168 



- 24 - 

poljvinylidene chloride, etc. The fibers can be hydrophilic or 
hycfrophobic. Exaaples of suitable hydrophllic fibrous materials 
include h/drophilized hydrophobic fibers, such as surfactant- 
treated or silica- treated theraoplastic fibers derived, for 

5 exaople, fron polyoleflns such as polyethylene or polypropylene, 

polyacrylics, polyaaides, polystyrenes, polyurethanes and the 
like. (As used herein, the tenrs •hydrophilic* and "hydrophobic" 
shall refer to the extent to which the surfaces are wetted by 
water.) Tbe surface of the hydrophobic thermoplastic can be 

10 rendered hydrophilic by treataent of the thermoplastic binding 
material with a surfactant, such as a non-ionic or anionic 
surfactant, as by spraying the material with a surfactant or by 
dipping the material into the surfactant. Upon melting and 
resolldifi cation, the surfactant will tend to remain at the 

15 surfaces of tbe tberaoplastic. Suitable surfactants include 
non- ionic surfactants such as BriJ 76 manufactured by ICI 
Aaericas, Inc. of Vilaington, Delaware and the various materials 
sold under the Pegosperse tradesark by Glyco Chemical, Inc. of 
Greenwich, Connecticut. Anionic surfactants can be also used. 

20 Surfactants are applied to the fibers at a level of from about O.Z 
to about 1 graa per square meter of thermoplastic binding 
material. Hydrophilic material becomes more preferred at higher 
thermoplastic levels, particularly at levels above about 40%. 
Preferably, the thenicplastic irill not significantly imbibe or 

25 absorb aqueous fluid. 

Thermcplastic fibers for use herein can be on the order of 
about 0.1 cm to about 5 cm long, preferably from about 0.3 cm to 
about 3.0 ca. 

A preferred type of theraoplastic fibrous material is 
30 conmercially known and available as PULPEX^ (Hercules, Inc., 
Hilmington, Delaware, USA). PULPEX is a polyolefin material 
having a very high surface area to mass ratio, which, in general, 
is made by spraying oolten polyser and gas through a nozzle Into a 
vacuum. nUPtX is available in both polyethylene and 
35 polypropylene forms. 

As described above, thermoplastic binder- reinforced webs of 
stiffened cellulosic fibers can be made by wetlaying or airlaying 
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processes. Airlaid we|^^icafl be made by intermixing the cellulosic 
and thermoplastic fij^^ and then airJaying according to the 
techniques descrifjed a|j&yQ. T^e stiffened celTrulosic fibers and 
thermoplastic f|bers can.be inti^ixed. in an airlaid context, by 
5 carding or by meteriiig a-ir streams of the stiffened fibers and 
thermoplastic fibro%m||ejl|l t0^^ directing the combined 

system through a brust;;^creian ;|le|ao^ apparatus, or other web 
f ormi ng devi ce , Such %hniques. arl known i n the art . Sui tab! e 
equipment incluites air forml^ng systems available from Dan 
10 Webforming International; Ltd. iRisskov, Denmark). A suitable 
method and apparatus ffir mining cell ulosic and thermoplastic 
fibers for isub^equent a^lajfing are also described in U.S. Patent 
4,590.114. Holtman, p. iisugd May 20, 1986, incorporated 

herein by reference. wetl^iaig^^contexts. the thermoplastic 
15 fibrous material can be intermixed with the stiffened cellulosic 
fibers in the aqueous si ufry prijor to web formation. 

The thermoplastic .is preferably melted by through-air 
bonding, however d|her nptliods siich.'-as infra red light, etc. are 
not meant to be exclu^d;: In -iaiuithsr variit.ion, the web is 
subjected to by heat emicp^ing on one or both faces of the web. 
This technique Is descr^%: in farther detail in U.S. Patent 
4,590,114, which was v. .previous 1^^^ in^erpo^^ated into this 
specification. i 

StoraoP lavor :^ ^ 

A second essenti:,ai::;fli|iiient o^ absorbent core Is a lower 
fluid storage layer whiifii comprises at ...least :i5%, by weight, 
preferably at least 25%;vip|;^uperahs|rbent; material (defined more 
fully hereafter), apd , tb ^bout 85%, preferably less than 
about 75%, of a ,supe$|^s^rb6nt material carrier means. The 
principal function .of ,^e fluid storage layer Is to absorb 
discharged body puif -^^m thf upper acqulisition/distribution 
layer and retaii» sucb ,%id^n^ as , 

result of the wearer's :ttQvemeijts: thus,. . the storage layer is 
subjacent to , .and :v|^. • »,^th the 

35 acquisltiorv'dlstr^butipn Jayer/fv^ the fluid storage layer 
will drain the upper L^ye^ of much of Its acquired fluid load. 
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As indicated hereinbefore, the storage layer comprises 
superabsorbent material such as, but not necessarily limited to, 
discrete particles of absorbent . gelling material and 
superabsorbent fibrous material such as acrylate grafted fibers 
5 and superabsorbent modified cell ulostc fibers. The superabsorbent 
material can be in any form which can be incorporated into a 
flexible web or sheet to form the storage layer. Superabsorbent 
materials are described in more detail below. The superabsorbent 
material, upon contact with fluids such as water or body fluids, 

10 absorb such fluids. (As used herein, the term "fluids" shall 
refer to liquids, as opposed to gases.) In this manner, fluid 
discharged into the acquisition/distribution layer and transported 
to the storage layer can be acquired and held by the 
superabsorbent material, thereby providing the • articles herein 

15 with enhanced absorbent capacity and/or improved fluid retention 
performance. 

The superabsorbent materials intended to be encompassed in 
this invention are those which are capable of absorbing at least 
about 10 grams, preferably at least about 15 g, more preferably at 
least about 20 g. of Synthetic Urine (SU - 1.0% NaCl aqueous 
solution) per gram of superabsorbent material, as determined 
according to the hereinafter described Absorbent Capacity 
procedures . 

The superabsorbent material utilized herein is typically in 
25 the form of discrete particles of absorbent gelling material. 
These particles will typically be distributed within a web of 
fibrous material as carrier means. The superabsorbent fibrous 
material can comprise synthetic or natural fibers. Suitable 
fibrous carrier means are cellulose fibers, in the form of fluff, 
30 such as is conventionally utilized in absorbent cores. Modified 
cellulose fibers such as the stiffened cellulose fibers described 
above can also be used but are preferably not used in the storage 
layer. Synthetic fibers can also be used and include those made 
of cellulose acetate, polyvinyl fluoride, polyvinyl idene chloride, 
acrylics (such as Orion), polyvinyl acetate, non-soluble polyvinyl 
alcohol, polyethylene, polypropylene, polyamides (such as nylon), 
polyesters, hi component fibers, tri component fibers, mixtures 
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thereof and the like, fi^fefi^ s^^^^ have a denier of 

froa about 3 deifier pef^filaMrtt ta^ about "25 denier per filament, 
■ore preferably from ^ut 5 denier per filament to about 16 
denier per filament. Also prefef ably, the fiber surfaces are 
hydrophilic or are treiled to be. ||^#ophi1lc. 

The ^veragie'di^ de^iSr o^t^ storage layer comprising 

nonsuperabsorbent fibers: as ^^uperib«»rbent material carrier means 
will generally be in the rai^e 'of from about 0.06 to about 0.5 
g/cm3. artd more pfeferMy within the range of'from about 0.10 to 
about 0.4 g/ci3, even more preferably from about 0.15 to about 0.3 
a/c.3. «,st preferably from about p. IS to about 0.25 g/cm3 
Typically the basis weight of the lower fluid s.torage layer can 
range from about 0,02 ip 0.12 more preferably from about 

0.04 to 0.08 3/cm2, most preferably Iprom. about 0.05 to 0.07 g/cm2. 
15 As with the acquisition/distribution Jayer. density and basis 

weight need not be unlfom throughout the storage layer. The 
storage layer cin contain i^jons of relatively higher and 
relatively lower density and basis'' weight. Also as with the 
acquisition/distajbutibn layer, density values for the storage 
20 Iver are calculated frcA basis, we ijk and layer caliper measured 
under a confining presisure of ^0.2 psi (1.43 kPa). Density and 
basis weight values fn|l,Mde the weight of the superabsorbent 
material. AdditfonalTy. the , storage layer can have a 
superabsorbent material Jradient^^d, as ^ith more superabsorbent 
material telng preseiriUlo regions of relatively high fluid 
handling requirements (iVe., neiir the region of fluid discharge) 
and less superabs0|ieAt Material at lower demand regions. 

The superabiS^Beirt iateriai .^^^ the storage 

,o Tr ^'^y^^ "^'"^^^"^^ .^^ -ost often comprise a 
30 substantially water-insoluble, stishtly cross-linked, partially 
neutralized, polyrneric galling wtenal. This material forms a 
hydrogel upon contact with water-,. Such polymer materials can be 
prepared from poj^r^ble. ' unsaturated. acid-containing 
monomers. Suitable" uas|t,^led - a^dic monomers for use in 
35 preparing the polymeric llfcsoirbent gejling material used in this 
invention include those listed ;i,, «randt/Goldman/Ingl in; U.S 
Patent 4,654.039, Issued March Si/ 1987. and reissued as RE 32 649 
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on April 19, 1988, both incorporated herein by reference. 
Preferred monomers include acrylic acid, raethacrylic acid, and 
2-acry1anido- 2-methy1 propane sulfonic acid. Acrylic acid itself 
is especially preferred for preparation of the polymeric gelling 
5 agent material. 

The polymeric component formed from unsaturated, acid- 
containing monomers may be grafted on to other types of polymer 
moieties such as starch or cellulose. Polyacrylate grafted starch 
materials of this type are also especially preferred. 
10 Preferred polymeric absorbent gelling materials which can be 

prepared from conventional types of monomers include hydrolyzed 
acrylonitrile grafted starch, polyacrylate grafted starch, 
polyacrylates, maleic anhydride-based copolymers and combinations 
thereof. Especially preferred are the polyacrylates and 
15 polyacrylate grafted starch. 

Whatever the nature of the basic polymer components of the 
hydrogel- forming polymeric absorbent gelling material particles 
used in both layers of the absorbent cores herein, such materials 
will in general be slightly cross-linked. Cross-linking serves to 
20 render the hydrogel -forming polymer gelling agents used in this 
invention substantially water- insoluble, and cross-linking thus in 
part determines the gel volume and extractable polymer 
characteristics of the hydrogels formed from the polymeric gelling 
agents employed. Suitable cross-linking agents are well known in 
the art and include, for example, those described in greater 
detail in Hasuda et al; U.S. Patent 4,076,663; Issued February 28, 
1978, incorporated herein by reference. Preferred cross-linking 
agents are the di- or polyesters of unsaturated mono- or" 
polycarboxylic acids with polyols, the bisacryl amides and the di- 
30 or trial lyl amines. Other preferred cross- linking agents are 
N,ri'-raethylenebisacryl amide, trimethylol propane triacrylate and 
triallyl amine. The cross-linking agent can generally constitute 
from about 0.001 mole percent to 5 mole percent of the resulting 
hydrogel -forming polymer material. More preferably, the 
35 cross-linking agent will constitute from about 0.01 mole percent 
to 3 mole percent of the hydrogel -forming polymeric gelling 
material particles used herein. 
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The slightly cross-linMd. hydrpgel-fonning polymeric gelling 
material particles wh^dv may be used in the articles of the 
present inventiorv^ are^jjenerally employed in their partially 
neutralized form. For ptirppses of this invention, such materials 
5 are considered partially neutralized when at least 25 mole per- 
cent, and prefera'Bly^ at^.ea^t 50 inoJ|e percen^.of monomers used to 
form the polymer are apid groyp-cflintaining monomers which have 
been neutralized with > salt-iPpnhing cation. . Suitable salt- 
forming cations . iil^ : alkali j^^al. . ammonium, substituted 
10 ammonium and min^. ffhis peiicentage .of the total monomers 
utilized which are ^e^li^dr^pW group-containing monomers is 
referred to h^tmin. fi'^'i^/'d^t^^flfjipeutrjaUzation." 

Webs comprising a^rbenfc jnaterial particles and 
nonsuperabsbrbent fibr% carcien, jnf ans will typically have from 
15 about 10% to about fln«-''-.«^- 4..._i-^4, . , .; . ... 



more ty|i:^lly from about 20% to about 
75%, polymeric gell ing materials and from about 20% to about 90% 
more typically fro|ii ^ ?S% 'to about 805. carrier means. Such 
webs will typically be ffi^d^ wherein>an airstream of 

the absorbent gelling &at;eri|^;' Particles , is jnetered into an 
20 «^rstrearo of the :fibroui;^;^arrieri^^^^ ' 

It is also cohtenipTlted to provide a storage layer wherein 
particles of^absorbent g^ling material are laminated between two 
or more webs of fibrous* mateh4aL such as exemplified in U.S 
Patent 4,578.068. Kramer, et., al.., issued March 25. 1986. 
25 incorporated herein by reference. ^ 

As discussed Jove^^^uperabso^^t fibers can be used instead 
of particles of absprbertl^^ellt^ m^rial, Superabsorbent fibers 
have been previously disposed In the, art. Superabsorbent fibers 
^re described in 7-extn^|^/^ce; V'Tec/^p/^, Volume 7, Pronpy 
30 K. Chatterjee, editor, flMvier, ^Science Publish B.V. (The 
Netherlands). 1985, trrj;jfe4pterS:.viL W (collectively pages 

217-280), tncorpor^efl^iv refei^^^ 

modified natural fiWs^^uth as ,pellulosi^ fibers, can be used. 
The superabsorbent! fiber^ft,r,Hi^e.h^e|n shoujd have an absorbent 
35 capacity of at 1 east^' ;ai.out , 1^ g Synthetic Urine per g 
superabsorbent ma^rial -Jdry weight vb^ is), preferably at least 
about 15 g/g. ' ' 
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One type of superabsorbent fiber comprise the polycarfaoxylate 
poW..odified cellulosic fibrous pulps such as d y 
Jiydrolyzed methyl acrylate-grafted softwood kraft pulps. These 
superabsorbent fibers are described in U.S. Serial No. 07/378.154. 
filed July 11. 1989. titled "Absorbent Paper Compr sing 
Poly^er-Modified Fibrous Pulps and Wet-Laying Process f r the 
Production Thereof." by Larry N. Mackey and S Ebrahim 
Seyed-Rezai. incorporated herein by reference. 

Other types of superabsorbent fibers can include crossl inked 
carbo^ethyl cellulose and polymer grafted cellulose flltl . 
PoW grafted cellulose fibers include hydrolyzld 
polyacrylonitrile. polyacrylic esters, and polyacry^ i c and 
poly^ethacrylic acids. These superabsorbent fibers includ in 
d scussion Of and references to processes for .aking the., an be 
found in the Chatterjee's Vol. 7 of Textile Scfence L Te Jnolo^ 
.::r'!r\^, ^""^r^^^^* "-^^^ -^-ence. indude: A. 



111 to Cellulose Fibers to Impart High Water Sorbency". 0. of 

20 rlat f""' Which discusses 

radiation grafting of methacrylic acid and acrylic acid to 
cellulose fibers, as the title suggests; U.S. Patent 4 036 5 8. 0 
L Willi,™ et al.. issued Ouly 19. 1977. which describes thJ 
• Sraft copolymerization of a vinyl monomer containing a hydrophil ic 

« p\ZtT8^8";TTTrr'"^ 

1974 Which ; ; ^""^^ S^Pt-'-ber 24. 

1974. wh.ch discloses polyacrylonitrile-grafted cellulose fibers 

The superabsorbent fibers can be incorporated into webs of 
conventional or other nonsuperabsorbent fibers, such as in 

30 TfoZT:' "^'^''''t ^" "-1 

De formed Into nonwoven sheets. 

In inother a>bodla»nt her.of, the storage layer e™,„r(... 
superab„..e„t wMch are fon... ,„t. „o„le„ TeetT 

.taeU c,„ consist essentfally of superabsorbent f'Zl Ik 
substant,.,,, zero percent carrier means. aUboogh sucb sheets can 

«c,,.d«f. Honwoven shoet. .ade from superabsorbent fibers such as 
th. ».n..cryUte s.p,r,bs.rb«,t .icrofibers and superabs.rben 
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fibers usefuV ^r^|^^.such;>Ktets are available from Arco 

nZllL-^' ^'^I^^^.M "SA) . • under the tradename 
FIBERSORBT« and from ^ ExI^^Co. . Ltd. (Osaka. Japan) which 
markets superabsorbfent !^rs cottp^i^ing a poTyacrylonitrile core 

5 with a polyacrylit .^afe^/pblyil^oniW' acrylate skin under the 
tradename LANSEAtiTH. ^ .'[t^^i .r"'K-- 

The starasiB layer§ftbodii|ii V core wherein 

an airlaid wet tompr^s th^:^ii^riar 4ean^ can be formed by 
air-laying a st.lista^i^1> dt^ Mxture of 'fibers and absorbent 
10 gelling material p«^es and; if desired or necessary, 
densifying the -resultiif -^eb. ^^Sucf. a procedure is in general 
described 1^ fully . 4^^e-he^^ 

Goldman; U.S. Ht^^eioMB; ^U^eH September 9. 1986 
Superabsorbent -^fberS^^inUe .riH i^ibrous carrier mean^ 

15 according to convents on^lv al,^T,id ji^^ab^for^^ The 
superabsorbent fibers an* ^bfSfe::d«er meaHs can be blended by. 
for example. caNing #;^rW<f Wei^rtnatfor?: ' ^ 

Within, the .-s^a^^ laye#'% the absorbent core, the 

20 AlCrr"'^^^^ distributed. 
20 Alternately, there may bfe regibnroV. zones of the storage layer 
which^ have highe^ concgrttioni 
do other regions Oi^ ZGtffM^of ;^ff^?iay%^. 

As discussed abo.^e|He acquisMpVdistribution layer of the 
absorbent core pref^B§ has a sinaller surface area (in an 
25 unfolded configurati.n^^ th. Jo^ge Uyer and, in fact, c" 
have a surface area,thH:ts 'substan|f4ly smaller than, or equal 
to or greater t^n^the ft^td^^t^^e layer. Generally, the 
r?^.n* «:qtf^1tii)n/d¥Hr%tion ^ayer will range from 

about 25X to abcat W^^ferabiy ^[im afaotit 3tf% to about 95% 
P;^erably less fl^afeoug^ae,,,, ^ref^rably less th!^ 
about 85*. of the siiirfacprea of thi" storage layer 

In accordtace^J -gfir the present invention. the 
acquisitionAtistHbictiorftfay^r of;th| absorbent core should be 
placed in a specific j^oWibial . relationship with respect to the 
topsheet and the storage '^jrer of tie absorbent article. More 
particularly, the acquT%on/d1smbution layer of the core must 
be positioned so that ft is effectively located to acquire 
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discharged body Huid and transport such Huid to other regions of 
the core. Tlius the acquisition/distribution layer should 
encompass the vicinity of the point of discharge of body fluids. 
These areas would include the crotch area and, preferably for 
males, also the region where urination discharges occur in the 
front of the diaper. For a diaper, the front of the absorbent 
articles herein aeans the portion of the absorbent article which 
is intended to be placed on the front of the wearer. The 
corresponding absorbent article regions will vary depending upon 
10 the design and fit of the absorbent article. The 
acquisition/distribution layers 110 of diaper 100 as shown in 
Figure 2, exemplify one embodinent wherein the 
acquisition/distribution layer 110 is suitably positioned to 
receive both bowel and urine discharges for both «les and 
15 females. 

For disposable baby diaper executions. the 
acquisition/distribution layer of the core is preferably posi- 
tioned relative to the elongated topsheet and/or the storage layer 
such that the acquisition/distribution layer is sufficiently 
elongated to extend to areas corresponding at least to about SOX 
preferably 75X. of the length of the storage layer. The 
acquisition/distribution layer should have a width sufficient to 
acquire gushes of body fluids without direct discharge of fluid 
onto the storage layer. Generally, for diapers, such as shown in 
Figures 1 and 2. the width will be at least about 5 c. preferably 
at least about 6 «. As noted, for purposes of the present in- 
vention, sections of the absorbent article can be defined by 
reference to top surface areas of the unfolded absorbent article 

30 ,1'", °' " °" '^"^ de^"" the 

30 length of the absorbent article. 

For purposes of detemining such acquisition/distribution 
layer positioning, the length of the absorbent article will be 
taken as the nor«1 longest longitudinal di^nsion of the 
elongated article backing sheet. This noma! longest di«ns1on of 
the elongated backing sheet can be defined with respect to the 

llT^'l II 'I *° the opposing 

ends of the back sheet are fastened together so that these joined 
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ends form a eircle>^>nd tte. wearer's waist. The nonnal length 
of the backing sheet Will thus be'the length of the line running 
through the back sheet ,fKonia> the' potnt on the edge of the back 
sheet at the middle of the w^are^'s back waist, through the 
crotch, to-b) the potntVon the opposite edge of the backing sheet 
at the middle af the wearer's frpnt>Wist. The size and shape of 
the topsbeet will generally correspond substantially to the back 
sheet. •/ 

In the usual, instance whe»-ein the storage layer of the 
absorbent core, generally deiines the shape of the absorbent 
article, the normal length of thfe elongated article topsheet will 
be approached by^the longest- Ibrigitudinal dimension of the storage 
ayer of the core. However, in j^me applications (e.g. adult 
incontinence art icles|4 herein bulk induction or minimum cost are 
important, the storage ;^yer would ncrfc take on the general shape 
of the diaper or inA0tt1sdiienfce s:tructure. Rather the storage layer 
would be generally located to coyer only the genital region of the 
wearer and a reasonable:. area proxiijite to the genital area. In 
this instance both the, fluid acquisition/ distribution layer and 
the storage layer would, be located toward the front of the article 
as defined by the topsheet such tftafe the acquisition/distribution 

and storage layers woiild typftaii^ be foiind in the front 
two-thirds of the articl"^. S 

The storage layer ^.the abs6rb4nt core can be of any desired 

c1r^^^a^'''*"! ' ys"^^^^^ --p^-^ 

circular. rectangiilai^u ; trapezoidal or oblong. e a 
mjrglass-shaped. dag-bofle-shapedi M dog bone shaped, oval o; 
irregularly shaped. Th|s storage Tayer need not be physically 
separated fronr .the acquis it ion/di^ but ion lairer and can simply 
be a zone of superabsor^t material ^concentration in a continuous 
web of stiff^^i celluTbse ftber^^^^ta^^^^^ More preferably 
however, the- storage layer of the absorbent core will comprise: 
separate web which can ^ used as: an insert placed underne t the 
acquisition/distributtort layer. . "naerneatn the 

The acquisitfon/<fis:t|ibutiort lajrer can also be of any desired 
s ape consistent with comfortabl^,fit and the .sizing limiU ons 
discussed above. These shapes include, for example, circu a" 
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rectangular, trapezoidal or oblong, e.g.. hourglass-shaped, 
dog-bone-shaped, half dog bone shaped, oval or irregularly shaped. 
The acquisition/distribution layer can be of similar shape or 
differing shape than the storage layer. 
5 Figures 1 and 2 each show diaper executions embodying the 

present invention. Shown in each figure is a diaper 100 with 
topsheet 104 and backsheet 102. Disposed between topsheet 104 and 
backsheet 102 Is absorbent core 106 having storage layer 108 and 
rectangular acquisition/distribution layer 110. Although not 
10 shown, storage layer 108 has discrete particles of absorbent 
gelling material distributed throughout. 

Specifically referring to Figure 2, the absorbent core 106 is 
shown as having a front region 112, a back region 114, and a 
central region 115. As previously described, the front region 
15 112, corresponds to the end of the diaper 100 that would be 
covering the front of the wearer when the diaper was in use. and 
the back region 114 would be covering the back of the user. The 
absorbent core 106 of Figure 2, specifically the storage layer 
108, has a modified hour-glass shape to provide enhanced fit and 
20 reduce in-use leakage. 

Figure 3 shows an absorbent core 106, that can be utilized in 
conjunction with a disposable diaper, having a storage layer 108 
of similar shape to those of Figures 1 and 2 
Acquisition/distribution layer 111, however, is of a modified 
hour-glass shape of substantially similar shape to the storage 
layer 108, though of smaller surface area. 

Further with respect to Figure 3, the absorbent core 106 has 
front region 112, rear region 114, and central region 115. Front 
region 112, front edge 117 and, at rear region 114, has rear edge 
30 119. Front edge 117 and, has rear edge J19. Front edge 117 and 
rear edge 119 are connected by storage layer side edges 122 and 
123, corresponding to the central region 115. 
Acquisition/distribution layer 111 has front edge 116 in the front 
region 112 and rear edge 118 in the rear region 114 
35 Acquisition/distribution layer side edges 120 and 121. connect 
front edge 116 and rear edge 118. 
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•bsortent diners, the 'edgW lie, ijs> ,20 121 

1«. 123 ., «„^„i,^^er ,«rt.cuUrV .n centr., 
atorfrenfr Hifl^MiT ni)«.rh.ii.t r., p „., tv t..> H -Th-, 

As dte«ss.d 'S^f: tK. -iWiV%rbe„t „^^^ „„ ,„ 

the present inveht..*-^!, P.-ttf.raMy We .„ Absorbent Cpecity 
of at ..St .b«,t lO'l, p^-eferibl, et le«t .bout 15 g. 

solution, pr.p.r«I 4s1n, diftnted weter) per gran, dr, 
superabsoTbent «t.r1.r. In 9*4|,,V the supe absorbent Tter aT 
>s Place .rtth,. . tea; j,g, ia^^d ^e, excess of Syn he I 
Urine for a specW«Hf«. and th« cenirtfiged for . sL,f,.d 
period Of t,«. The r^, ., su^Wbsorbent JLi^ 
after centrifoj,,^ 1-1t1,l, weight to Inltta ' « ! 

tt^TuTT" : procedure Is c.::: edt 

cut f.M"eV \'^n J?" cuttl^ die. the tea bag ™ter1.1 is 
«t, folded m helflengt* .ise, end , oiled .,.„g two sides with . 
T-ber heat sealer t. p<^ . » c.„t,n»ter by 4 cent1,et.r Ua 
bag square. The tea beg „.«r1al utilized Is grade 1234 heM 

Corp., Windsor Uwlcs, CSnn&tfcut, ' USA, or eauivaUot 1 
porosity tea b«, should « !!" " "'.V ^ 



porosity tea b,g ,««Hfr>hOuld be' &ed If required to retain 
fine sup,rahs.rb.n.«t,#U>s. Plus or .,„„s 0 m5 

"• bag ,s sealed. An e,j,ty tea bag Is sealed at the too and Is 
«s.d « . blank. Apprp^Jely «9 minillters of Syothet c Ur1« 
are poured intd a l.OOO iirUllfer beakir. the blank tea ba, u 
submerged 1. the Synthitk^' Drfe,.! ^Tt. tea bag contalnino t e 
superabsorbent „ter1.r M^i^U.' bag, Is hVd horZ*. . 
to d stnbut. the .at*r1«y e,«,ly throughout the tea bag. The t„ 
bag is la.d on the surft^ .f the'synttatlc Urine. The te.^g " 
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.n«»d t. »t, for . period of « «re th.n «„ .,„„te, .„d then 

•fter the f,rst s«^U is «l-er,«., . s«:«,d set of te. bags, 
prepared ,de„t1c.IIy t. the «ru set of b,..k .„d superabsorW 

.t!t T *" « 
•tnate, „ th. s«« «™,er « the first set. After the prescribed 

..ic t,« ,s .lapsed. ft.r each set .f te, bag s«,p,es. ,L the 
ar. pr^ptty re«„«, ,„tb t.«,s) fr^ the Synttetic UH„e 
T*e sainples are then c«tnf^ „ 

05 00-26, obtainable f,«. fuher Scientific (Pittsburgh. PA 
USA), or «,„i,.,e„t. Ih. c«,trif„g. should be .quipped w th a 

Z^r " "-e celtrif: e ,s 

further equipped rtth a cylindrical insert baskot h.,i™ J 
15 approxinately 2.5 inch le as r.i . ° ' " 

inch (?1 „/ , a) high outar »,11 ,ith an B.43S 

inch (21.425 cm) outer dia«t«-, „ 7.935 inch (20.155 cm) inside 

diameter crcular holes equally spaced around the circumfere^ oT 
the oufr wan. and ha.in, a basket n..r .ith six 1/4 inrt W 63^ 
2» cm, diameter circular drainage hol« equally spac.d artnd 

Crc^fe^nce of the basket floor at a distance o'f 1/2 ^1 ' 
cm, fro. the interior surface of the outer «11 to the center of 
the drainage holes, or .qoiva,«,t. Ihe baskat is .„untr „ t^ 

1", superabsorbent materlal-containing te. bags are 

.Uc.d t fr""" ""k tea bags 

Placed to either side of the corresponding s«,le tea baos ^ 

30 fining tea bag fTth. s" ond "et^ 

ta ninTt'" b t'""" ««Pera5s.rb«t m.ter,a"Ll 

»I.nk tea bag. opposite the first blank, to b.l.~e th. 
«.trifuge. Th. centrifuge is started ,nd allows, T^p ^ 

35 MI ; ' «"fif-9e has be^ 

35 .tab at ,.500 rp.. a timer i. set for 3 minutes Afte^ 

-nutes. the centrifuge is t.™.d off and the brake ; a^ ed 

Th. first soperabsortent MUr,al-c«.Uini»g Ua bag and fim 
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blank tea bag are^ren^ed and weighed separately. The procedure 
IS repeated .fo. ti^eond .set t^a bags. The absorbent 
capacity (ac) for e«||af tkg^sifc^iek is calcinated as follows- 
ac - (Superabs«^rl^:»eri^n-c6rtMni7,g tea;W weight after 
centrifuge ™inu<b1anl?>a bag wetifit after b^tr if uge minus dry 
superabsorbent fn^BM»^,^ipdy aiyided by /dry superabsorbent 
material weight,. The /^rbe.t tapicity valuhor use herein is 
the average absorbent edacity -iacO i^ the two samples. 

oolvn^ Preptre4: comprising a^thermally bonded 

sZr'T: polyethylene backing 

sheet and a daa-l'-^y?«^:>^orbeh¥ .core" posi^ between the 

opsheet and the,^^i2g;^^ We dual ^ Tayer absorbent c I 
15 Z""i ^ '^m^^^^f^or^ layer poskioned belo^" 
15 rectangular shaped :,a«|#smoB/tfltihbutW layer, as shown in 
rigure 1. . • ^^nv^..., . '^n;, 

The »cqmsiti„B/a|^rttrt,^ ,,J^^ ,^ 

gel nsMterf*! ?t. Wei|»,e iteiiabeS' ,„ U.S. R£ 32.649. reil^.d 
fiber cellulose <i„l,ydrosJ5«« The 'fibers Ire crosslink^ 

:^r^:^s ^t"-* .^u::r :t 
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stiffened. Twisted. Citrlod CeTTtilncp fSTCC^ Fihar.. 
Type - Southern softwood kraft pulp crosslinked with glutaralde- 
hyde to the extent of mole percent on a dry fiber cellulose 
s anhydroglucose basis 

Twist Count Dry - 6.8 nodes/mm 
Twist Count Wet - 5.1 nodes/mm 
Isopropol Alcohol Retention Value = 24% 
Water Retention Value - 37% 
10 Curl Factor - 0.63 

The acquisition/distribution layer is formed by metering 
airstreams of the stiffened fibers and PULPEX, and then forming 
the web using conventional airlaying equipment. The web is 
thermally bonded by heating the web by through-air bonding, under 
unrestrained (i.e.. uncompressed) conditions, and subsequently 
allowed to cool. The acquisition/distribution layer has an 
average dry density of about 0.06 g/cc and an average basis weight 
of about 0.03 g/cm2. The storage layer comprises 5056 by weight 
Foley fluff and SOX absorbent gelling material particles, has an 
average dry density of about 0.24 g/cc and an average dry basis 
weight of about 0.5 g/cm2. 

The acquisition/distribution layer has dimensions of about 
7.6 cm X 22.9 cm and is positioned relative to the storage layer 
as shown in Figure 1. The storage layer has crotch width (at the 
most narrow part of the crotch) of about 8.9 cm. a width at the 
front waist area of about 21.6 cm. and a width at the rear (back) 
waist area of about 16.5 cm. ' 

aho..t";«" ^^l^rn^tivB embodiment, the storage layer comprises 
about 15* of the absorbent gelling material particles and about 

Z 12 * gradient such that the 

front 60« of the storage core has a basis weight of about 0.11 
g/cmZ and a density of about 0.15 g/cc and the rear 40% of the 
storage core has a basis weight of about 0.04 g/cm2 ind a density 
of about 0.06 g/cc. «=nsiiy 
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In a further enbodlisent, the storage core comprises about 28% 
of the absorbent gelling -iaterial particles and about 72% of Foley 
fluff, and has basis ilight and dinislty gradients as described 
iMKdIately above. 

■- • . . t • ~ . 

"... 

5 «HAT IS CLAIMED IS: 
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1. An absorbent article for acquisition, distribution, and 
storage of bodily fluids, said article characterized by: 

(a) a fluid pervious topsheet; 

(b) a fluid impervious backsheet affixed to said topsheet; and 

(c) an absorbent core disposed between said topsheet and said 
backsheet, said absorbent core having: 

(i) a thermally bonded fluid acquisition/distribution 
layer having an average dry density of less than 0.30 
g/cc, preferably from 0.02 g/cc to 0.20 g/cc, and an 
average dry basis weight of from 0.001 to 0.10 g/cm2, 
preferably from 0.01 g/cm2 to 0.08 g/cm2, said 
acquisition/distribution layer comprising from 50% to 
90%, dry weight basis, . chemically stiffened 
celluloslc fibers and from 10% to 50%, preferably 15% 
to 50%, dry weight basis, of a thermoplastic bonding 
material; said acquisition/distribution layer having 
been made by preparing a web of a blend of the 
stiffened fibers and from 10% to 50%, preferably 15% ' 
to 50%, by weight of the dry web, of thermoplastic 
fibrous material, heating the web to melt the 
thermoplastic fibrous material and to thereby provide 
said thermoplastic bonding material, and cooling the 
web, whereby thermoplastic bonding material, upon 
melting and subsequent cooling, migrates to and forms 
bond sites at intersections of said stiffened 
cellulosic fibers; and 
(1i) a fluid storage layer, positioned beneath said 
acquisition/distribution layer relative to said 
topsheet, comprising at least 15%, preferably 25%, by 
weight of said storage layer, of superabsorbent 
material and from 0% to 85% of a carrier means for 
said superabsorbent material; 



wo 91/11162 

^41- 



PCr/US9l/00168 



said acquisition/distrib.t1pn Tayer,hiv1ng a top surface area which 
- at least 15%,. prefe,^ly,fron, .25% to I00%; rof the top surf ce 
area of said^ fluid storage l^yer. . C ' H^urrace. 

2.. An absorbent. strinrture for .acqu^ distribution, and 

storage of bodiTy fluids,,said struct^ire characterised by 

(i) a thermaT^jf, bonded ^uid. acquisition/distribution 
l^yer having ;an averag^.dry density of less than 0.30 
g/cc. pref^ably from-ftv02 g/cc to 0.20 g/cc. and an 
average dry basis weight of from 0.001 to 0.10 g/cmZ 
.preferably ..from bJol g/cm2 to 0.08 g/cm2. said 
acqyisitio.Bs^d1stributiwr. layer comprising from 50% to 
^ 90%, .dry. weight , ba^i.s. chemically stiffened 
. .cenulosic,. fibers and; from 10% to 50%, preferably 
from 25% t^..50%... dry. weight basis., of a thermoplastic 
bonding material; ^aid thermally bonded web having 
been , made.., .^ preparing a „eb of a blend of the 
stiffened gbers aad; frbm 10% to 50%, preferably from 
25% . ta a^., by we.ight of the" dry web, of 
thermoplastic fibrous material, heating the web to 
mel t... -the ,thermopla0ic fibrous -m^^^^ and to 
thereby .prdvtd^;,sa:i<i; -thermoplastic bonding material, 
an4 cool i^g^ the web, whereby thermoplastic bonding 
material. :^bn melting and subsequent cooling. 
migrates.^;ta;and forms bond sites at intersections of 
said. sW^ned.ceTlulos^^^ fibers whereat said 
stiffened (r^llulosic fibers are bonded together by 
saiiJ.thfermoftUsltic material; and 
(ii) a fluid rtorage - layer, positioned beneath said 
acqitisition^4i^tribution,.. layer comprising at least 
15%, ,preferaibl^.25%„: by weight of said storage layer 
of superabsofbent material and from 0% to 85% of [ 
■ carrier means for said superabsorbent material ; 

atTa"t\'sr'''r'"''°^'^^^^ '"^"^ ^ -^^-^ Which 

ea of saidn h'? ^° of the top surface 

area of said fluid storage T^yer. 
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3. The absorbent article or structure of Claim 1 or Claim 2 

tt'Tn^'K ««'"-1tion/dlstribution layer contains no 1 . 

than 6.0%, by weight, superabsorbent material. 

4. The absorbent article or structure of Claim 1 or Claim 2 
Wherein said acquisition/distribution layer has a top surface area 
which is less than 90% of the top surface area of satd storage 
layer, and said acquisition/distribution layer is substantially free 
Of superabsorbent material . 

who ^' °^ Claims 1 to 4 

wherein said carrier means of said storage layer comprises a web of 
from 25% to 75% nonchemicalTy stiffened cellulosic fibers and the 
superabsorbent material of said storage layer comprises discrete 
particles of absorbent gelling material. 

6 An absorbent structure comprising a thermally bonded fluid 

tha'n'o".??'''?"''" ''''' ^" ^-^^ty of le's 

than 0.30 g/cc and an average dry basis weight of from 0.001 to 0.10 

IT : "^^\=''"^^^-*^°"/d^^tribution layer comprising from 50% to 
fro; loT '''''''''' 

30% to 50% dry weight basis, of a thermoplastic bonding material; 
sa d acquisition/distribution layer having been made by preparing 
web^ Of a blend of the stiffened fibers and from 10% to so. 
preferably from 25% to 50%, more preferably from 30% to 50%, b; 
weight of the dry web, of thermoplastic fibrous material, heating 
the web to melt the thermoplastic fibrous material and t thereby 
provide said thermoplastic bonding material, and cooling the "eb 
whereby thermoplastic bonding material, upon melting and subsequent 

s^^°^ e"''d"'':^r '° intersections of ' a d 

stiffened cellulosic fibers. 
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